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(57) Abstract: It is intended to provide a novel fluorescent protein originating in an organism other than Aequorea coerulescens. 
Thus, a fluorescent protein originating in Galaxea fascicular^ which has the following characteristics is provided: (1) having an 
average molecular weight of about 27000; (2) forming a tetramer in the equilibrated state; (3) showing the maximum excitation 
wavelength of 492 nm and the maximum fluorescent wavelength of 505 nm; (4) showing a molar absorbance index of 74100; (5) 
showing a quantum yield of 0.625; and (6) having a low pH-sensitivity of the fluorescent properties within a pH range of 5 to 12. 
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"Tar *ftW\Z*£.Ms 71f$y->* (Galaxea fascicularis) 

( 1 ) £**ttl& 2 7 0 0 0 f 

(2) ?f«TMi^^W5 ; 

(3) fWi*»ft#4 9 2 nmt*9, f»W5 0 5 nmtfc5; 

(4) ^/MRftftSfctt 7 4 1 0 OT'fcS ; 

(5) *y-ifc*f±0. 6 2 5tfc5 ;M 

(6) pH5~l 2©$SffltC43^r*5t4*ffiOpH«gttd5fiVN : 
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*359i«U 7 If 5f-V=f (Galaxea fascicularis) *3feCD£r£ift£ftM6K&tf 

VytftDzctirVT- \*9hVT (Aequorea victoria) 
6® (GFP) *4ll3Rlt*SVNT*<©ffijftS:3flrr«. Sifi, 

<fc Tf¥&m&) (semi-rational) »^M^H^(-£<5V >T\ AfcSEflS £ 

*fcJ:<te/B3;h,SGFPgA#©-o£LTafe3t#S&II (YFP) 
Ifbtl&o YFPfi, ^7^ (Aequorea). G F P&H#<D , p-Cfc 
«r*1% ^CpP^-^Y F P O £ *5 cfcU^ fi, ^TtlW 60, 000-100, OOONT'cm- 1 *3 J: 
t;0.6~0.8ffeD (Tsien, R. Y. (1998). Ann. Rev. Biochem. 67, 509-544), 
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mm\zm^^x&mte7 ; 7'f -r-zgttiL, myt^-m?*?^* (Gaiaxea 

fascicularis) (D c DNA7^^7 V — h ±Mzf 7 4 ^ — Srfflt^TI&ftfi&fC 
•^^ f-^rf (Gaiaxea fascicularis) **e?*#g 6 fcil^fclS*, 

IP*>, *«WfcJ:*ttf» Tf-^-^y^ (Gaiaxea fascicularis) f*3&COT!E© 

( 1 ) ft+Mtetf) 2 7 0 0 0; 

(2) 4 ; 

(3) iil^»4 9 2nmtife9, S*S^fitt5 0 5nmt*>5 ; 

(4) */Hgbfc#$Cte 7 4 1 0 0 ; 

(5) MTUm-ZO. 6 2 5-eh%;RTf 

(6) pH5~l 20|fiiBfca8V^T«3fe#tt©pH«gtt^fiVN : 
( a ) MB?iJ#-f§- 1 (d|2^<DT 5 / $E$!I •; Xf±, 

70 : 

7 6 # i £> Gin £ Arg (C % 1 0 6#S © Asn £ Asp (C, 1 1 8 # g O lie * Thr 
(C, 1 5 0#B<DAsp SrGlyfC, L"t 1 5 7#S©Val & Asp fcllJfcLfcT $ 

2 
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* ■ 

1 2 3#S<Z>Val &Thr£ % 1 8 8#g (D Tyr £ Ala fc % 1 9 0 # g <Z> Phe £ Lys 

( a ) SH^IJ#-^ 1 {CfElfeOT $ / &@B?IJ£ = - K"f 5 D N A ; X\*. 

* 

KtSDNA : 
( a ) 1H?IJ#-^ 2 ^IH^O^Sga^lJ ; X I3> 

(b) iH^J##2^la^cotgSiB?|Jicjov^T^^^Mo^gS(D^^ 

♦ 
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mi 1$, *»W<01>-^=f*3feO**®eit.(Azami-Green) £ E G F Ptf>3r3fc# 
0 214, **WOf-^^**<D*3fe«eK (Azami-Green) fcEGFPOSJtjjl 

0414 pH^Stt^HflCAG-pHO^&Vftiei^^^ (pH 8.0)5r^-fo 
0 514, pH 6a»5>pH 9i:*Jtt5iiB^ 

HI 6 {4, 380 nm "Cafi, 480 nm -CJS&gLfc £ |©f3fet (520 nm)<DpH 

13 7(4, 480 nm "C®jB, 380 nm T'M Lfc # <Dik%\% (520 nm) £>ifc£7j*-r o 
0 8t4 % HeLa£ty&-?AG-pH£3§mU 380 nm i: 480 nm "C£ZfcSbjgL;fc. t f 

HeLa S3 F7^7x^v' 3 yi50 ; jgfcft 90% ; 100ms ; 15 $>ffi| 



uyX4O{0 Uapo/340 NA1. 35 
09»4, HeLaM-CAG-pH^^L, 380 nm b 480 nm -Xr^S^isbMLfci: # 

01 0f4, mAG (T^ft*^ h/kRlflajg*^ W^^f. 



Ex 380HT15, 480DF10 



Em 510ALP 



DM 505DRLP 



0i i (4, ftm&mfe&Mz^-to 
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(i) x&wtD&Kw&m 

*%W<D#ytW&Wl*. 7f ^fy^ (Galaxea fascicularis) t? 

( 1 ) ftttttfo 2 7 0 0 0; 

(2) WM-C4i*^»5 ; 

( 3 ) ®je*^S[ft^ 4 9 2 n m-Cfc 13 % 3t3tffi*afc£W: 5 0 5 n mffcS ; 

(4) ^/M&ft^&fi 7 4 1 0 0-Cfc5 ; 

(5) i^MliO. 6 2 5-C*£>5 ; 

(6) pH5~l 2<D^fflK£^TM#&<Z>pH^gtetfM&^ : 
Tlf^f-yrf (Galaxea fascicularis) «f-y=?CDlMT\ HMfrQftJgfiiftft 

fc*5, ** t t , «T©Sat«'C»4» Tif^^V^" (Galaxea fascicularis) Srffl 

J&U *fc^*fc#e>8*fMr#J0W*5. 4 l l 6 k D a "Cfc 
*)t^eK^50mM HEPES pH7. 5 % 150mM KC1 LfcttJi&W 5, # 

SK£ 50mM HEPES pH7. 5, 150mM KC1 V¥96it U S1\ y/U5ifiliJ: *)*35W 
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*3teM*afcfitt5 0 5nm-Cfc3. ^MR3fc«jR» 7 4 1 0 O^fc 9, 
JtZ*l4 0. 6 2 5tfc5, wftKStLT EGFP (^n>fy?) ©^/WRftfl&fett 

fi^^|i^^of}tI6Ill EGFP «fc (9 t><t 5 3ftv^5t«r3S-t-S. JSb&*5<fc 
v\£, #3S0i©&3teH6St0>BjB, Sfote*'** h/WiEGFP©;£*U;:Jt'<-Cv'-r- 

#38W©£ftma«tt:> pH5~l 2©*HJ£*JV^T**1»tt©pHJ8*tt# 
tev^.££#$£-f5, IP*,, pH5~l 2<Z)®ffl{C*5V^k7t^©f-^tt 

( a ) gfi?iJ#-8- 1 K3B«0>7 S / ^SH^iJ ; Xtt* 

( b ) mm^r i KSBftwr ^ y »E5Uic ssv^r i a»s>ftfi<&7 ^ y ife©**, 
m : 
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±ib (b) -em 5 r^wtj ttemn<D&ytm&&n$iu sjwi- i ^ie 

^JiC&V^T 7 6#gtf>Gln£Arg(e:, 1 0 6 # S (D Asn £ Asp (C, 118#g<D 
He £ Thr {C, 150#|O Asp £ Gly IC % tUl57#SO Val £ Asp fCft 

&Litr z /ffiffl&irrz* ik%mw&tmtfbh%o ^otjtieitt, 380 

nm'i 484 ran KflfiOfcr— * SrEMb, V^f ttOjajBJC £ o T t>g#;X<-^ WW± 
501 nm Cf- ^Sr^-fo * fclfrjgO tT— * /5 s 380 nmTfc!9, — 

M4 120 nm ftoTV^. v*f-J— #484 nm (OifiOt 

— ^iipH 6^?>pH 10 (C[p]^o-Cli^iiAD-t-5^ v 380 nm WJsb^Ot: 0 — 
3M6LfcV\ ^(Dfc*. 380 nm £ 484 nm OJS)S)t^ J: ^%^.<D\t^U^> i £ 
fc*!), pH Si* # in vitro XttiWJartfc*3V^TBrffiT?*>5. 

t>^#£i-5#(pHluorinh AG-pH £ jto TJt*"© t°— ^ j£f£&J&3 t <D 
-CttfcV\, t^o-C, i©^5fegefttt, 380 nm O f- * ^Sb^t" 5 t K «fc 19 pH 

»E#HC:fc^-Cl 2 3#g<DVal ^Thrfd, 1 8 8 # g O Tyr £ Ala {d, 190 
#B©Phe &Lys»c«fcbfc7 5/BftE^J*#-*-.5, £#gfcWa $ W P>*1<5 0 
rOMSfttei*ifi;#:^#£-f 5 0 3ttkaS03eicJ: 9 Lfc8*, 34kDa 

ftg&Sfcl^&*3feffi*505 nm, Sfrjg&* 492 nm £^1". 
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«3W-s»£fcw:, 5ti*a»fieK*=- k-tsdna&a 

fcE*J#* 2 fcE* L/tttSE9iJ<Of|*SrSpJffli-5 Z b\Zl:*)m%t!:77 
<< -v - SrKW- 1 ^ ti £ ffl v N T ±E t J; 5 Mi&n (0^-%m & ft <d c D n 

- • 

-noWK £±1E Ufc P C R \z «fc 0 W\ fER LfcDNAi^ &)K#te 



(2) ^(DDNA 

(a) E?lJ##l ^Ett^T^y»E?iJ«r3-K-f-5DNA ; Xfi, 

(b) E2W#*1 »cEilOT$ / ifcEJIlc^T l«>e>*fl©T5/»©^i«c, 

JUtr'a— KtiDNA : 

^ottXE^i 5 d n a am if e> *t 5 . 

(a ) E?iJ## 2 (-EmroiSSE^J ; XH\ ' 
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5U #I^7^v-^V^^7-^lW (PCR) (C £ o "CiSija 

* 

#Jx.f£ N Molecular Cloning: A laboratory Mannual, 2 nd Ed. , Cold Spring Harbor 
Laboratory, Cold Spring Harbor, NY. , 1989 x MtKKl Current Protocols in 
Molecular Biology, Supplement 1—38, John Wiley & Sons (1987-1997) td|5<fe 

(3) *&W<Dt8.%-8! : Z.'<??- 

* • 

*5VNT«^<DDNA|i % fcmL&&f£mm Will /B^-^-f) *S$fg 
.X • -v jV h ct = -y 9 ♦ T 5 7— •£ift'£5i L (Bacillusstearothermophilus 

■ 

maltogenic amylase gene), /<*$-)V7s • y^^^yW^^ a T^^*— -tfilMSi 1 
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(Bacillus licheniformis alph'a-amylase geneK /<^/U7> • 7 ^ u ]) ^7jfx 
- BAN 7 5; if ilfi^?* (Bacillus arayloliquefaciens BAN' amylase geneK 
/^/V* • U-^f-y ^ • TA-;*7 y yafT-fie^ (Bacillus S.ubtilis 
alkaline protease gene) t> L< li^^/W^ • • i^n i/^— -tfitfei 1 

(Bacillus pumilus xylosldase gene)©7 P P : t^^, izltfe? 7*—i? • 7J±f?(D 
P R ^L<liP L /n^^', ^IIO lac, trp^L<li tac :/p^— #t£¥1$ 

T-l (^^nft^yl^) T'n*— *\ Jfcii7r/^/W2±^(i 

Ky ^n^e-*, p i o^p^— ^ x t-f^777 • # y ^/w=^7 • TKy^ 

ADH2-4c -7u=£— *t£¥ftmi <bft£„ 
t p i &-?U*: — ?tl¥&hZ> 0 

;^5E1 b^S^tDtjWj^^WN^-y-ga^J^JxLff SV4 O^V/N^f-) 

fcit;ilRiy^ytiE?ij(«iH:77y va rna K"f5t> 
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X-bLXtt, Wz-tf. KdI^u^^^ (DHFR) 

(4) 

Hl?LSJWJia©«i: HEK2 9 3»a < HeLaHa COSttJS, B 

HKlJS, CHLiWlia*fcrt:CHOiWia«P^H'btiS. t?L^»5r^Rife^ 
U K*«Jte»c3|A*tL*:DNAEyiJSr5Sm$*5*jfet>^fti-ea!>»|, at 

ii 
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ZMfrmtftbtl, 0>|;Lfcf, f- v U xx 4 ± X • ± is 3i (Saccharomyces 
cer ev i slae) $. tc It-? yjJ X ♦ ?/l"{<<}) (Saccharomyces kluyveri)^ 

* 

&&jnj&fr&£& vxm^zm&fctz. u&z-i&fc+mA^? *-i*±xfs<* 

"Ccf -5 (#!lx.kf. Baculovirus Expression Vectors, A Laboratory Manual ; JkXJ- 
XV^sY'-fv. h=t— /i^X • <i 1/ • * U- * a 7 — • *4 pt P , Bio/Technology, 
6, 47(1988)^(C|S|fe) 0 

4 >\>*b UTte, #J;itf, 3^!>^g4i:im->^;^t^ 

57£h;/777'#y 7^-/U-^7 • *^U7 — •*3j<y^KP^ • £-f/U* 
(Autographa californica nuclear polyhedros is virus) ^^rffl \^%> i £ -5 0 
i%&Uf&b LTIi, Spodoptera frugiperda <£>0P:UfflJIST s &<5 S f 9, S f 2 
1 (/^aD!>><^ -x^^^Uj/Vgy- — X, T • 7zK7 h y — • 

-7 = ^T/K ^!la-.x^f.7!l-vy.7yK-*y/^(ff. H. Freeman 
and Company), = a — 3 — ^ (New York) % (1992)] x Trichoplusia ni <E>#FHilffljiS 
i F i v e W ^ C h n ^th®i)^S:fflV>-5 ~ i #T*# 5 0 
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a#*>M©tf>¥lSIL »»fc«:JBV>*U*J:v\ 

— ^(DU^V^m^tz.^^^^^-^ h^57^-fe, S-SepharoseFF(7 

-r-fclMH- U ^WO^SeWoAfi^^tf DN AWf^Sr^Hik: UPC 
R £?T 0 - t {C i & % ^MO^SeKSra-Ki-SDNA^flUfi-f-S©^ 
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* 

K-T 5 D N A $r Jt 5 , 

"TUB fcj* A $ tb fc ^ * * - as l|=fe mSk t c 9 A $ *t 5 . 
SKJflv^rfcfcpTfrcfcS. SP*>, ftft^n*- ^-©Ti(C 

— TpNEOj (P. Southern, and P. Berg. (1982) J. M01. Appl. Genet. 
1:327 ) » r pCAGGS J ( H. Niwa, K. Yamamura, and J.Miyazaki. Gene 
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108,193-200(1991)), TpRc/CMVj (^f 1/ \f Y xx # y #M) % l" p CDM8j (-f V t* h p 
ft <^g£©/8^ r P RS303j, r p RS304j, r p RS305j, r p RS306j, 

T P RS313J , T P RS314J , r p RS315j , CpRS316] (R. S. Sikorski and P. Hieter (1989) 
Genetics 122: 19-27), r P RS423 J , r P RS424 J , I" P RS425 J , T P RS426 J 

(T.W.Christianson, R. S. . Sikorski, M. Dante, J.H. Shero, and P. Hieter (1992) 
Gene 110: 119-122) ft }£ &$f&\ZR),* btlZo 

BalbC-3T3 NIH3T3 CHO (Chinese hamster ovary) $M&, HeLa M 

AS, NRK (normal rat kidney) IfflJ^, TSaecharomyces cerevisiaej ft if <£>$f-&$BJ!$ 

(e. con) M/^^ffltsii^t'ti, s<??~<Dfe±m]&~-<D 
WAn. mutt. v>$k**i<"?j»m j $ , ^i'? ho^u-^ 3 ^m^if<D^mz. 

BP*>, ^Igpj^li^^Mea^^- Kt 5 d n a -e^l^ t fcii h 7 y ^ 7 

y h 09) ^>jB&##f3£|B (ATTO 7*$?*/Wf ^-5?T^7-<1f-) ftifSrJHV^ 

15 
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*l§?e©f3tief©i^il, ®Jjgft4 7 0-4 9 Onm. t3fe5 0 0-56 Onra 
(6) tt&W<D*y b 
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mmm 

( 1 ) total RNA (Dfytti 

{Galaxea fascicular! s) Sr/flVVfc. T*f% 1f>'=f "C^t* Sfc^fcf- 
V=T8 gfc" TRIzol" (GIBCOBRL) £l 5m 1 ;bD;t-C&#U 1 500Xgt?l 
0#FSI^'6Lfc o ±i(C^no*;vA3ml^i0t, 1 5M^#Lfcm, 3# 
Wfitfeo 75 00Xgfl 5^P^'^Lfc 0 ifitiC-f y^0/V>-/>7. 5 m 

l&Mt, 1 5#F^^tfc^, 1 0^«Lfc„ 1 7 000Xg-eiO#Ffl 
JS^bfc, ±tf£}#T7 0%i^;-/^6m 1 1 7000XgflO^ 
ffi^^Lfco ±m*&Xi£m& DEPC tK 2 0 0 a» 1 -C*gfl¥Lfc 0 DEPC L 
fc total RNA ^10 0 L"C 0. D. 260 t 0. D. 280 (D^U% t T RNA 

£$]ofco 300^ g£> total RNA ?r^fc 0 

( 2 ) First strand cDNA (T>&$L 

total RNA 3//g U First strand cDNA (D^fo* y V " Ready To 

Go" (Amersham Pharmacia) t-i 9 cDNA(3 3/i 1) Z'kf&LtZo 

(3) Degenerated PCR 

» 

-frf&Ltz First strand cDNA(33/z 1)45? h 3 ^ 1 &&$Lb It PCR £ffo/t 0 

5' - GAAGGRTGYGTCAAYGGRCAY-3 ' (primer l) (IE?iJ#-5§- 3 ) 
5' - ACVGGDCCATYDGVAAGAAARTT-3 ' (primer2) (SE?'J#-§-4) 
(Z^X\ RttA X\* G£^U YteCXttT £tfU VliA, C Xtt G£^U 

^T© PCR Lfco 
x^^'V— h (first strand cDNA) 3m 1 

r 
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X10 taq /^77- 5jul 

2. 5mM dNTPs 4 u 1 

100 n M primerl 1/z 1 

100 n M primer2 1^1 

SVQ 35nl 

taq polymerase (5U/m 1) 1 M 1 

«T© PCR Rfo&ft&fcft Lit 0 
9 4 "CI # (PAD) 

9 4X:x-3 o® {W£e) 
■ 5 2t-c3 0^ (7=-yv^) 

7 2 °CT* 1 # (7*7 -e— (#5) 
7 2°CX7ft (M'&(DWM) 

4°c mm 

I^C^#T*PCR £tTofc„ 7^n-^^/wm^!ft-C^$tl^^t £<Z> 350bp 

(4) -9-7* u-=.y-y%.xf&mmm<D&;7£ 

Lfc DNA ®r Jt £ pT7-blue vector (Novagen) \Z.y ^ ^-—-y 3 V\, tc a ±MM 
W (TGI) lZ.h7^X7*—*—i/sl'LX7sl'—&9<>(h±l'-?i/3>&ft\,\ 
ev^D^-O^JUgj: •) plasmid DNA £rfiM${ L"C\ J¥A£ftfc DNA Kr^O&S 

mn * dna ^ i y f — id j; *) t fc 0 # bhtz.mmmm*m(o mytm e a 
<d^se^ij i: itisj t x * <d dna &sib?ij tf&yt m e * &o h <dx h z> fr&m 

(5) 5' -RACE & 
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» 

Degenerated PCR Vftbtllt DNA ffift<D 5' M<Di&mmW*&:feir % tctbiZ 5' 
-RACE System for Rapid Amplification of cDNA Ends, Version 2. 0(GIBC0 BRL) 
£/BVn-C, 5' -RACEft£tTofc 0 mWb LX (1) "CWRLfc total RNA Sr 3 M 

dC-tailed cDNA O— IhI S ©iflffiKlWu 
5' -GGCCACGCGTCGACTAGTACGGGI IGGGI IGGGI IG-3 ' (Efl|#-J|- 5 ) 
5' - AAAAGTCTGCTTGAAATAGT-3 ' (gE?lJ#-S§- 6 ) 

5' -GGCCACGCGTCGACTAGTAC-3' (IS^J##7) 
5' - TGTCAAGATATCGTAAGCG-3 ' (E?lJ#-§-8) 

T#n-*y^Hfc8clb-C, J|MB$;fcfc300bp<D/<VK&«ODffiU MStfco 
.MS Lfc DNA mfr* pT7-blue vector (Novagen) \Z? 4 >f—*y a > Lfc c XXm& 

(TGI) \C h7^7t- i/a y tt^W— *t7-< h±^^i^B ^&*TV\ S 
^^nx^JIgiO plasmid DNA£*jfS!iL-C, #A$*t?c DNA BrtfO&SlE 
?|J£ DNA * ^Ih-lCj; t) &£Lfc 0 

(6) 3" -RACE ft 

Degenerated PCR -C#P>tiyt DNA Kff>i-(D 3' «Jg|S#tt % (4) ^ME^JfcJtT 
# <b ft fcfit$&£ Steffi LfcT^-f ▼-i* y =f dT 7*7 -Y "V — (O PCR -T?#fc 0 S| 
MirUT (2) -CMS Lfc first strand cDNA $r 3 ju 1 ftffl Lfc. ffrsfcLfc^? 
^•7— \Z % 5' -ACTATTTCAAGCAGACTTTT-3 ' (primer3) (ia?ij##9) -C£>5„ 

»T© PCR R&mto&tr&m Lfc 0 
fVT'l'-F (first strand cDNA) 3 m 1 
X10 taq y 7 7 — 5 n 1 

2. 5mM dNTPs 4 m 1 

20/i M primer 3 1 n 1 
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10 /zM oligo dT primer 1/xl 

$yQ 35m 1 

taq polymerase (5U/ji 1) 1/xl 

UT<D PCR SJtfe*#^«ffl LfCo 
9 4 t CT-l5^(PAD) 
9 4 ICC 3 0# (gte) 

5 5t:-C3 (r--y y^) 

7 2tfl^7'f-7-#I) 

7 2 ^CT* 7 # (*«<D#ft) 
4°C 

7#n-*y^®&$M&^>Jite$*Wt 850b P <Ds<^ K&SJ 9 ffi U*t$! Lfc c 

L fc DNA mft £ pT7-blue vector (Novagen) sf—i/a V Lfc c *JHg% 

(TGI) m h7^7t" ^—^a VLT^U- *!7>< h -fe l^^ */ a V V\ 6 
^3Di- (^7Cj®ffi«t 9 plasmid DNASrUHKLT^ # A£ftfc DNA Ift^oSSE 

mtemAf—tx-is-y—fciiO friz tfc. 

(7) *j»Mw«e»£ 

-£fER U ( 2 ) -CMS Life. First strand cDNA Zffim t LX PCR £*Tofc 0 £ 

5' -CGGGATCCACCATGGTGAGTGTGATTAAACCAGAGATGAAAA-3' (primer4) (IB?'J##- 1 
0) 

5' -TCCGCTCGAGCTTGGCCTGACTCGGCAGCATAGAA-3' (primer 5) (lB^J#-§- 1 1) 

&T<0 PCR SJC«eiftJ*-4rffi« Lfc c 
X>'7 ,, U' s - h (first strand cDNA) 3/zl 
X10 pyrobest /<j>7 7*" 5/*l 
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2. 5mM dNTPs 4 /x 1 

20 /i M primer4 1 \x 1 

20 /i M primerS 1^1 

^ y Q 35 n\ 

pyrobest polymerase (5U/ /il) 1 /x 1 

9 4t:T*l^(PAD) 
9 4^-0 3 0#(^tt) 

7 2 W lft (7 7 J 

7 2t-C7^(ft(OM) 
4°C 

T pET28 vector (Novagen) £> Ncol, Xhol iZ^^ =-V?\^X, *JM#c 
(JM109-DE3) X-ft^&ittCo C «tc His-tag *Sft < <fc 5 t£ => h 7 ^ h Lfc 
OtMISli Ni-Agarose gel (QIAGEN) TitM bfc 0 M§^#gxW:ti-JItf>:/n h 

(8) gft^cofliftJr 

^3t^S20/iM (#^1:27026.52), 50mM HEPES (pH7. 5) ^^rfflV^T, ^Ifc 
X^<? h ;ls%mfel,tc 0 Z.(D*s<V h/UOt°— ^ (492nm) <Dflt £ !3 ^/Hgbfc«[ 
£ft» tfc 0 450nm ©PjMXri* 0. 003 i & 5 J; 5 II^SS ^±|E<D^«-C^ 
U 450nm -?I!j&LfcB#0&ft;*^ hA-i 540nm tf>3bfe£J; £$J&*^ h/W 
£$J}£ Lfc c EGFP (CLONTECH) £H3#{;i 450nm tf>$fci|X;^ 0. 003 t & 5 «£ 5 LT^ 
%7.^t V ;V £ pj^ U EGFP (DA^ifc^S: 0.6 £ Lt^@^ p— 

^5r* 1 su^ia 1 m**-. 
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£1 :*&m<0-y->=t&m<D&yt&&& (Azarai-Green) tEGFPi: (DitWt 





Azami-Green 


EGFP 




4 9 2 n m 


4 9 0 nm 




5 0 5 n m 

* 


5 0 9 nm 




7 4 10 0 


4 8 8 5 0 




0. 6 2 5 


0. 6 0 0 




4ik# 








pKa = 6. 0 




22575/1? 


23875/i 




"Tie 





(9) p HJggtt©!!^ 

450nm <P!&iJX# 0.003 <fc 5 l-'gftMeS: 50mM HEPES pH7.5 t*RU 

450nm X^feLitftOlkytX^? h^t 540nm <P*3fc[Cj; 5Sb@*^7 h/W£iS!l 
£ LfCo EGFP (CLONTECH) <b pH7. 5 (C jo 5 450nm ©KifctfS 0. 003 t ft 5 <fc 

pH4, 4.5, 5 : ft^y7 7~ 
pH5. 5, 6. 5, 11 : U i'lft/* y?T~ 
pH6 : MES /^77 w 
pH7 : MOPS /^ y 7 7 — 
pH8 : HEPESv* y 7 7 — 

■ 

pH9, 10 : ^5*/y/<?7 7- 
pH12. 5 : jJciWbBHb*/* ^77- 

do) &*vm&.(om& 

%Jtm&% 50mM HEPES pH7. 5, 150mM KC1 -C¥flfrffcL"C, KWlILK <fc 6 
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(ll6K)*5«fctf, frf d»*dse>Ai:#:(204K)«r^i-5 r. #l*»3*ifc 0 



mi&m 2 : p h m^&gw (ag- p h) ©ftsj$ 

Azami-Green «: pH &£&$:&t£T, P H 5. 5 P> pH 12. 5 ]} - y<Di& 

)fc&$0 0 Lj&»U Azami-Green <7> 76 #i<Oi//U^ ^ )V*?-V\z.^ 106 # 

gcDT^/^y^^T;*/^^^^ 118#gcD-r V uJ'sy* Y is#=.y\z. % 

**^.5ii:t?pH«SttSr»#uyt. r.©9k»3fe«eK«r AG-pH t Lfc 0 

AG-pHtt % 380nm £ 484 nm (ClgjSO ^ Vvf ftOjS&SK <fc ot t>* 

%7,^-7 h/W±501 nmlCf-^&^-r. v 5 ^ — ftlfr&tf) fcT — tit 380 nniffe 

0. * h—?a*sy htti20nm £##{c*#fctii£:fto-cv^ 0 Wt— &484 

nm <D®&<Dl?~#t3L pH 6 pH 10 fcfafavXm.&mM-fZfc. 380 nm tf>IS&& 
Of— ?4tttSftL&V\ %(D£l£>, 380 nm £ 484 nm OUbjg^lCtS^ifO 
Jfc&$'J5 r £ J: <9 , P H £$iJ£-T5 w in vitro XttJHM&rtfc*5V^-C RTffit? 

fcSo 'fcjko-xyw 7 GFP<D&Mmzt> 2oojajef-^oit^ct?pH 

Sl^iST?#5'b«)*s#S-r 5 (pHluorinh AG-pH £®oT)i-;fr<Dt 0 — 
6 % 7, 8M9), 



H«S^3 : ¥SrfWfc;£&ft(mAG)<Z>m$ 

Azami-Green fi*^OE4^:^0^-f 123 # g 0V< V YU^-V^ 
188 # I (Df- p 7 7 -^£,190 # g ©7 =./WT 7 !/ e^Kg£& 

«^S:b/c(34kDa) 0 Cltf>&'£l£I;#l£ft^6SC£ mAG Lfc. mAG fi»£S! 
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Azami-Green 1 1^ 505 nm, 492 nm Sr^t" (HI 1 0 RTf 1 1 ) 0 
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1. T-f $.D-^=i (Galaxea fascicularis) fcJfeOTfE^GHi&tf-J-S^ft 

( 1 ) ft+mtZm 2 7 0 0 0 ; 

(3) ja&K*ttft#4 9 2 nmtfcO, S*i*S«li5 0 5nm-efc5 ; 

(4) *^R3fc«*[tt7 4 1 OOtfcS ; 

(5) *^lfcs£jiO. 6 2 5t?*>5;&V 

(6) pH5~l 2<D«BBH:*5V>T**iWH4<Z>pHiBStt*SfiV^ : 
( a ) E*J## 1 tClE*fetf>T 5 / &E3*J ; XHU 

(b) sb^j## i iciest 5 / mmn\^is^x i ^&mot s: /®?<a4:^ 

3. EW#*lfc32«©7$/»E?Ufc:*5V*T7 6#gOGln trArgfc, 10 
6#@OAsn £ Asp l^l 1 8#@<0 lie £ Thr JC, 1 5 0#i£>Asp £ Gly (C, 
^1X15 7#gOVal Sr AsptC«iftLfcT$y»E5lI*^-f-S, M^fieft. 

4. iB5U#*llziEii<OT5/»fiWte*3V^Tl 2 3#B©Val*Thr|c, 1 
8 8 # g tf> Tyr £ Ala }C % 1 9 0 # g tf> Phe £ Lys j£g& LfcT * / $?IB?lJ£;fr 

5. 1 A^e>4e5^ix^S«0*3tS&K* = - Kt5DNA c 

6. ^TOMtl^©DNA 0 

(a) E3*J#*lfc:Eifc<&T$/iMB3aj«r=J— K-*"5DNA ; Xfi> 
= — Kt5DNA : 
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( a ) mmt^r 2 KtiMtoWRffl ; Xtt, 

> 

SB^iJ : 

8 . ff*3S 5 7 <DfiTixd^Ett<0 D N A Sr#1"S jta**^ * * — . 
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SEQUENCE LISTING 
<110> RIKEN 

<120> Fluorescent proteins 
<130> A21606A 
<160> 11 



<210> 1 
<211> 225 
<212> PRT 

<213> Galaxea fascicularis 
<400> 1 

Met Ser Val He Lys Pro Glu Met Lys He Lys Leu Cys Met Arg Gly 

15 10 15 

Thr Val Asn Gly His Asn Phe Val lie Glu Gly Glu Gly Lys Gly Asn 

20 25 30 

Pro Tyr Glu Gly Thr Gin lie Leu Asp Leu Asn Val Thr Glu Gly Ala 

35 40 45 

Pro Leu Pro Phe Ala Tyr Asp lie Leu Thr Thr Val Phe Gin Tyr Gly 

50 55 60 

Asn Arg Ala Phe Thr Lys Tyr Pro Ala Asp lie Gin Asp Tyr Phe Lys 
65 70 75 80 

Gin Thr Phe Pro Glu Gly Tyr His Trp Glu Arg Ser Met Thr Tyr Glu 

85 90 95 

Asp Gin Gly lie Cys Thr Ala Thr Ser Asn lie Ser Met Arg Gly Asp 

100 105 110 

Cys Phe Phe Tyr Asp lie Arg Phe Asp Gly Val Asn Phe Pro Pro Asn 
115 120 125 
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Gly Pro Val Met Gin Lys Lys Thr Leu Lys Trp Glu Pro Ser Thr Glu 

130 135 140 

Lys Met Tyr Val Arg Asp Gly Val Leu Lys Gly. Asp Val Asn Met Ala 
145 150 155 160 

Leu Leu Leu Glu Gly Gly Gly His Tyr Arg Cys Asp Phe Lys Thr Thr 

165 170 175 

Tyr Lys Ala Lys Lys Asp Val Arg Leu Pro Asp Tyr His Phe Val Asp 

180 185 190 

His Arg lie Glu He Leu Lys His Asp Lys Asp Tyr Asn Lys Val Lys 

195 200 205 

Leu Tyr Glu Asn Ala Val Ala Arg Tyr Ser Met Leu Pro Ser Gin Ala 
210 215 220 

Lys 
225 



<210> 2 
<211> 678 
<212> DNA 

<213> Galaxea fascicularis 

■ 

<400> 2 

atg agt gtg att aaa cca gag atg aaa ate aag ctg tgt atg aga ggc 48 
Met Ser Val lie Lys Pro Glu Met Lys lie Lys Leu Cys Met Arg Gly 

1 5 10 15 

act gta aac ggg cat aat ttc gtg att gaa gga gaa gga aaa gga aat 96 
Thr Val Asn Gly His Asn Phe Val lie Glu Gly Glu Gly Lys Gly Asn 

20 25 30 

cct tac gag gga acg cag att tta gac ctg aac gtc act gaa ggc gca 144 
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Pro Tyr Glu Gly Thr Gin lie Leu Asp Leu Asn Val Thr Glu Gly Ala 

35 40 45 

cct ctg cct ttc get tac gat ate ttg aca aca gtg ttc cag tac ggc 192 

* 

Pro Leu Pro Phe Ala Tyr Asp lie Leu Thr Thr Val Phe Gin Tyr Gly 

50 55 60 

aac agg gca ttc acc aag tac cca gca gat att cag gac tat ttc aag 240 
Asn Arg Ala Phe Thr Lys Tyr Pro Ala Asp lie Gin Asp Tyr Phe Lys 
65 70 75 80 

cag act ttt cct gag ggg tat cac tgg gaa aga age atg act tat gaa 288 
Gin Thr Phe Pro Glu Gly Tyr His Trp Glu Arg Ser Met Thr Tyr Glu 

85 90 95 

gac cag ggc att tgc acc gec aca age aac ata age atg cgt ggc gac 336 
Asp Gin Gly lie Cys Thr Ala Thr Ser Asn lie Ser Met Arg Gly Asp 

100 105 110 

t 

tgt ttt ttc tat gac att cgt ttt gat ggt gtg aac ttt cct ccc aat 384 
Cys Phe Phe Tyr Asp He Arg Phe Asp Gly Val Asn Phe Pro Pro Asn 

115 120 125 

ggt ccg gtt atg cag aag aag act ctt aaa tgg gag cca tec act gag 432 
Gly Pro Val Met Gin Lys Lys Thr Leu Lys Trp Glu Pro Ser Thr Glu 

130 135 140 

aaa atg tac gta cgt gat gga gtg ctg aag ggt gat gtt aac atg get 480 
Lys Met Tyr Val Arg Asp Gly Val Leu Lys Gly Asp Val Asn Met Ala 
145 150 155 160 

ctg ttg ctt gaa gga ggt ggc cat tat cga tgt gat ttc aaa act act 528 
Leu Leu Leu Glu Gly Gly Gly His Tyr Arg Cys Asp Phe Lys Thr Thr 

165 - 170 175 

tac aaa gca aag aag gat gtc cgt ttg cca gac tat cac ttt gtg gac 576 
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Tyr Lys Ala Lys Lys Asp Val Arg Leu Pro Asp Tyr His Phe Val Asp 

180 185 190 

cac cgc att gag att ttg aag cat gac aaa gat tac aac aag gtc aag 624 
His Arg He Glu lie Leu Lys His Asp Lys Asp Tyr Asn Lys Val Lys 

195 200 205 

etc tat gag aat gec gtt get cgc tat tct atg ctg ccg agt cag gec 672 
Leu Tyr Glu Asn Ala Val Ala Arg Tyr Ser Met Leu Pro Ser Gin Ala 

210 215 220 

aag taa 678 
Lys 
225 

<210> 3 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 3 

gaaggrtgyg tcaayggrca y 21 



<210> 4 
<211> 23. 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 

♦ 
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<400> 4 

acvggdccat ydgvaagaaa rtt 23 

<210> 5 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 5 

ggccacgcgt cgactagtac gggiigggii gggiig 36 

<210> 6 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 6 

aaaagtctgc ttgaaatagt 20 

<210> 7 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
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<400> 7 

ggccacgcgt cgactagtac 

<210> 8 

<211> 19 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 

<400> 8 

tgtcaagata tcgtaagcg 

<210> 9 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 
<400> 9 

actatttcaa gcagactttt 

<210> 10 
<211> 42 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 
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20 



Sequence: Synthetic DNA 
19 



Sequence: Synthetic DNA 
20 



Sequence: Synthetic DNA 
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<400> 10 

cgggatccac catggtgagt gtgattaaac cagagatgaa aa 42 

<210> 11 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 11 

tccgctcgag cttggcctga ctcggcagca tagaa 35 
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